Medications that taste unpleasant can be a struggle to administer to children, most often resulting in low adherence rates. Pictograms can be useful tools to improve adherence by conveying information to patients in a way that they will understand.
Results: there were 51 participants in the study-26 (51%) were children aged 9 to 17 years and 25 (49%) were parents or guardians. Most children (54%) had health literacy levels of grade 10 or higher. Most parents and guardians (92%) had at least a high school health literacy level. six of the 12 pictogram sets (50%) were validated. Eleven of 12 pictogram sets (92%) had a median translucency score greater than 5. All 12 pictogram sets (100%) were correctly identified at short-term recall and were therefore validated.
Conclusion: the addition of validated illustrations to pharmaceutical labels can be useful to instruct on how to mask the taste of medication in certain populations. Further studies are needed to assess the clinical impact of providing illustrated information to populations with low health literacy. Can Pharm J (Ott) 2017;150:52-59.
Background
Administering medication with poor palatability to children is a widespread challenge that can frustrate both parents and physicians. 1 It has been shown that the taste and smell of medications are key determinants in a child's willingness to comply with his or her prescribed therapy. 2, 3 More than 90% of physicians have reported that the drug's palatability was the biggest challenge in successfully completing the child's course of treatment. 2, 4 Over the years, there have been many strategies that were developed to mask the taste of medications, such as coating the taste buds with other foods prior to administering the medication, freezing the taste buds with a popsicle, or using strong flavours to mask the medication taste (Appendix 1 available at cph.sagepub. com/supplemental). 3, 5 However, there are still many parents/guardians who are unaware of the importance of taste in a child's adherence to their medication regimen; a child's poor adherence highlights the importance of providing counselling points and tips on how to mask the taste of medications.
According to the Canadian Council on Learning, 60% of the adult population lack the For the past 8 years, Dr. Vaillancourt has worked closely with physicians to develop infographic-based medication calendars, disease management plans and drug instructions for their patients with low health literacy. As a pharmacist in a pediatric hospital, it was only a matter of time until he developed counselling tools to help children take their medications. Original research necessary skills to adequately manage their health, 6 and 66% of individuals with a high school education or higher have limited health literacy. 6, 7 Health literacy skills have also been shown to be linked to overall general literacy skills 7 ; individuals with low general literacy skills tend to have lower health literacy as well. 7 Caregiver literacy skills also have an influence on a child's health. 7 There is increasing evidence that most child health information is too complex for caregivers to understand, particularly for those with limited health literacy skills. 7 Based on findings from several agencies, the readability of patient education materials should not exceed the sixth to eighth grade. 8, 9 An effective way to disseminate complex information in a simplified manner is to use pictograms. 10, 11 It has been shown that the use of pictograms can improve a patient's understanding of complex health instructions and improve their adherence 10, 11 if the pictograms are well designed and validated before their use. 12 Pictograms can help individuals who have difficulty understanding instructions in a text format. [13] [14] [15] [16] Pictograms have also been developed and sometimes validated to communicate medication instructions; however, pictograms on how to specifically mask the taste of medications were not available. 11, [17] [18] [19] [20] [21] Educating patients and their families on how to mask the taste of medications can be facilitated with the use of pictograms and can potentially improve medication adherence in children. The purpose of this study is to evaluate and validate pictograms that depict various strategies to help mask the taste of medications for children.
Ces huit dernières années, le Dr

Methods
Pictogram design
After reviewing the literature on how to mask the taste of medicines, the research team for this study determined 12 key counselling points. 22, 23 From this information, the team created an infographic/board game to teach patients how to make medications more palatable, depending on the form of the medication (capsule, liquid, or tablet). 5 A graphic designer was given artistic freedom to create pictogram sets based on the previous board games and the 12 key counselling points. The pictogram sets were then redesigned and adjusted until they were approved by the research team for further validation (Appendix 2 available at cph.sagepub.com/supplemental).
Pictogram validation
This study was conducted using one-on-one semistructured interviews, and pictogram comprehension was assessed using the concepts of transparency, translucency, and recall. The interviews were conducted by 2 research assistants who were students in health sciences. Comprehension is defined as "the process of interpreting the meaning of words or pictures to understand their collective meaning, " 24 while transparency is the "guessability" of the meaning of the pictogram when its meaning is unknown. 13 Translucency is a measure of the strength of the relationship between a pictogram and its intended meaning. 25 Finally, recall looks at the participant's ability to remember the meaning of each pictogram after a brief distraction. To be validated according to the American National Standards Institute (ANSI), each pictogram must be understood by 85% of the population, and no more than 5% of the population can be critically confused. 26 The set of 12 pictograms was shuffled before being shown to the participants to ensure randomness. To measure the transparency of the set of pictograms, the participants were informed that each pictogram set depicted a counselling point on how to mask the taste of medications, and they were then asked what they thought each set represented. Their answers were recorded verbatim and were later scored by 3 independent evaluators who were told the significance of each pictogram. If the responses received a different score from the evaluators, a discussion took place among the evaluators until a consensus was
KnOwlEdgE IntO PrActIcE
• Medications that taste bad can most often result in low adherence rates, especially with children. • strategies exist to mask or alter the taste of a medication, but most parents or guardians are not aware of these tricks. • Most parents and guardians in canada do not have a level of health literacy high enough to comprehend what is said or what they read about medication. • Pictograms can be a useful tool to improve comprehension and adherence by transmitting information to patients in a way they can understand. • An infographic on how to mask the taste of medication was validated in parents and can serve as an educational tool for parents and guardians, enhancing the communication between health care providers and patients.
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reached. The pictogram sets were scored as "correct, " "partially correct, " "incorrect, " or "critically confused. " If participants provided the meaning of the pictogram using the exact words as in our definition, the response was rated as "correct. " If the participant used different words or had only a few elements of the meaning but would still perform the proper action, the response was rated as "partially correct. " To assess the comprehension, both "correct" and "partially correct" are included. Following the transparency assessment, the participants were told the intended meaning of the pictogram sets and asked to rate, on a 7-point scale, the degree to which this intended meaning was accurately represented. A translucency score of 1 indicated that there was no relationship between the pictogram set and its intended meaning, whereas a translucency score of 7 showed a very strong relationship between these. A translucency score minimum of 5 was required for the pictogram set to demonstrate a "good" to "very strong" relationship between the pictogram set and its intended meaning. 25 When the pictogram set was given a translucency score lower than 5, the participant was asked how to change certain elements to more accurately represent the intended meaning. Before testing for recall, the participants required a distraction. The Rapid Estimate of Adult Literacy in Medicine (REALM) test is a list of medical words used to assess health literacy. Adult participants used the REALM list, and participants between the ages of 9 and 17 years used the Rapid Estimate of Adolescent Literacy in Medicine (REALM-TEEN) list. Each participant was categorized into a health literacy level based on their REALM test scores. 27, 28 Once the distraction was completed, the short-term recall of all 12 pictogram sets was assessed. The participants were asked to assess the meaning of each pictogram, their responses were recorded verbatim on a data-collecting sheet, and the responses were then scored once again by 3 independent evaluators.
Population and setting
Parents/guardians who spoke English or French, and children between the ages of 9 and 17 years, were recruited from the emergency department waiting rooms and waiting rooms from outpatient clinics at the Children's Hospital of Eastern Ontario (CHEO) in Ottawa, Ontario. Patients were recruited Monday through Friday from 8 AM to 4 PM during the summer. This study received approval from the Research Ethics Board at the Children's Hospital of Eastern Ontario, and written informed consent was granted from every subject.
Results
A total of 51 participants were interviewed. Twenty-six (51%) were between the ages of 9 and 17, and 25 (49%) were aged 18 and older, with only 1 being older than 60 years; demographic data are summarized in Table 1 . According to the REALM-TEEN test, the majority of the participants between the ages of 9 and 17 years had a health literacy level of grade 10 or higher. Most of the participants aged 18 and older fell under the subcategory of "high school and higher" after taking the REALM test. There were 47 English-speaking participants (92%) and 4 French participants (8%).
Transparency and translucency results
Initially, 6 of the 12 pictogram sets (50%) were validated to describe how to mask the taste of medications by achieving a transparency score >85%. The following pictogram sets were not understood by more than 85% of the participants: "pour the medication into a glass and mix with orange juice or apple juice, " "take the medication then eat something with a strong flavour like cheese or jam, " "eat something like chocolate or peanut butter to coat the tongue then take the medication, " "chew the tablet, " "cut the tablet in
MIsE En PrAtIQUE dEs cOnnAIssAncEs
• les médicaments qui ont mauvais goût sont ceux qui entraînent le plus souvent des faibles taux d'observance, en particulier chez les enfants. • Il existe des stratégies pour masquer ou modifier le goût des produits, mais la plupart des parents ou tuteurs ne connaissent pas ces astuces. • Au canada, la plupart des parents et tuteurs n'ont pas un niveau de littératie en matière de santé suffisamment élevé pour comprendre ce que l'on dit ou ce qu'ils lisent au sujet des médicaments. 
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half with a knife and take both pieces, " and "use a syringe to inject the medication into the side of the cheek. " Following short-term recall, all 12 pictogram sets were validated. One pictogram set, "take the medication then eat something with a strong flavour like cheese or jam, " had a median translucency score of less than 5. The transparency and translucency results are presented in Table 2 . There were significant differences between the transparency scores of children and adults and between those of males and females. The transparency scores among adults were found to be higher than those of children for pictogram set 7 (p = 0.012). In addition, females had a higher transparency score than males for the same pictogram set (p = 0.044), and female children scored higher than male children for pictogram set 1 (p = 0.027). There were no significant differences between the transparency scores of adult males and adult females.
Adults also showed a higher translucency score for pictogram set 10 when compared with children (p = 0.003). Females had a better level of comprehension over males for pictogram set 9 (p = 0.045). In addition, female children had a higher average translucency for pictogram set 7 than male children (p = 0.011).
There were no significant differences between the transparency, translucency scores or recall of English and French participants. There were also no significant differences in the recall of any demographic group.
Discussion
The use of pictures in health care is a relatively new concept that is becoming more common in practice. Pictograms and their role in children's health care is an area that needs to be further researched. This is the first study designed to validate a set of pictograms used to teach children and their caregivers how to mask the taste of medications. These pictograms will serve as an adjunct during the counselling process to further enhance the effectiveness of transmitting information from the health care provider to the patient. 
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One of the biggest challenges of using pictograms in practice is ensuring that they will be effective for the target population. The pictograms must be verified for effectiveness by testing the comprehensibility of the pictogram sets at all stages, including evaluation and implementation.
The results of the comprehension assessment validated 6 of 12 of the pictogram sets tested, according to the ANSI standards. For pictogram sets depicting 2 concepts, some participants were able to correctly identify one of the concepts but not the other. In response to pictogram set 8, "use a syringe to inject the medication into the Original research side of the cheek, " the participants understood the implication of taking the medication using a syringe. However, they did not correctly identify where to inject the medication to improve the palatability. Pictogram set 2, "take the medication then eat something with a strong flavour like cheese or jam, " was not validated at "guessability" testing because many participants thought the medication was supposed to be taken with food, specifically healthy foods or a sandwich; the participants did not specify that the food needed a strong flavour to mask the taste of the medication. Similarly, with pictogram set 3, "eat something like chocolate or peanut butter to coat the tongue then take the medication, " participants were not able to identify the purpose of eating chocolate or peanut butter. Instead, participants said that the medication could be taken with food or candy. Pictogram set 1 depicted pouring and mixing the medication into orange juice or apple juice, but many participants did not identify the fruit juice and thought the pictogram set meant to take the medication with fruits. Although only 6 pictogram sets were validated according to the ANSI standards, all 12 pictogram sets could be considered valid based on the International Organization for Standards (ISO) standard. According to the ISO 3864 standard, pictograms could be validated if they received a comprehensibility score of at least 67.5%. 29 Following short-term recall, all 12 of the pictogram sets were validated; this suggests that pictograms are more effective if they are accompanied with verbal instructions to the patient. There is a possibility of detrimental outcomes when the pictogram is left unaccompanied without any explanation, since this leaves room for misinterpretation. The International Pharmaceutical Federation guidelines on drug labelling suggest that graphic symbols should always be accompanied with text. 30 Therefore, the most effective approach, in practice, is to combine written and visual aids to make the counselling effective. However, during the initial transparency testing, no more than 5% of participants were "critically confused" by any pictogram set.
Pictogram set 7, in particular, "cut the tablet in half with a knife and take both pieces, " raised a few concerns during the evaluation process. This pictogram set depicted cutting the tablet in half and swallowing each small piece separately to minimize exposure to the unfavourable taste. Some participants misinterpreted the pictogram sets, thinking it meant to take half the tablet instead of the full dose. The misinterpretation was labelled as "critically confused, " because it could potentially harm the patient. However, the pictogram set did not meet the cutoff of 5% and is therefore deemed safe for implementation in practice. Although it has been validated, the pictogram set will be redesigned to better align itself with the intended meaning to minimize potential hazards.
Overall, it was noted that adults had significantly higher transparency and translucency scores than children. This finding is consistent with similar studies that found a correlation between picture comprehension and overall knowledge. 21 It was also found that adults had higher literacy rate competencies than younger participants in the study; those with higher literacy rates were able to achieve higher transparency and translucency scores. Girls between the ages of 9 and 17 years also had higher transparency and translucency scores compared with males. This finding can be attributed to findings in previous studies stating that girls achieve earlier psychological development than males and have higher literacy scores overall. 21 
Study limitations
This study was limited by the sample size used, a homogenous population and by having 2 research assistants conduct the counselling. The research assistants were provided with the real significance of each pictogram, and there were sometimes further explanations provided to the participants by the research assistants, which could have affected the recall. In addition, the majority of the adults in the study fell into the highest health literacy category, with only 2 adults falling short of this. We have previously shown that the population treated at the CHEO location is generally highly literate. 21 Therefore, the study cannot be extrapolated to assess its effectiveness in low-literacy populations. The majority of the population of this study was Canadian and made up of individuals who took fewer than 3 medications daily as part of their therapy regimen. Additional research should be done into the comprehensibility of the pictograms among foreign patients and those patients who are required to take more than 3 medications daily. Involving
Original research 2 different research assistants may have limited the study if each had a different explanation for the pictogram meanings; this would elicit varying responses in the short-term recall responses, and there may also have been a discrepancy in the results recorded by the 3 research assistants. In the future, this limitation could be avoided by training both assistants to use the same protocols when conducting the assessments.
